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INTRODUCTION * 

Tic Copyright to this document belaigs to NLX Technologies , Ltd (hereinafier called 'XLT'). No pan 
of this document will Ik used , reproduced oi copied without prior written consent of XLT. 

KLT docs and will not assume any liability for tnfnn yaml of parents . copyrights. or other mielleetual 
property tights of am" thud party arising oul of or in connection with application of the products 
described herein eicept for that directly attributable to mec ha nisms and workmanship thereof. N’o 
license , eipress cc implied, is granted under auv patent, eopvnghi or other intellectual property right of 
KLT. 

Some ciectronic products would fail or malfunction at a certain rale . In spite of every effort to enhance 
reliability of products by XLT, the possibility of failures and malfuncnon might not he avoided entirely. 

Td prevent the risks of damage to death, human bodily uijuiy or other property arising out thereof or in 
connection therewith, each customer is required to take sufficieni measures m its safety designs and 
plans me] uding.hu net limited to, redundant system, fire-containment and nun-fail lire 

The products are- classified into three grades: "Standard", "Special", and ' Specific ' . 

Each quality grade is designed for applications described below. Any customer who intends to use a 
product for application other than that of Standard is required to comact an MU sales representative in 
advance. 


The Standard: Applications as any failure, malfunction or error of the products ate free from any 
damage io death, human hodily injury « other property (Products Safety Issue] and not related die 
safety of the public (Social Is sues j, like general electric devices. 

Examples: Office equipment, audio and visual equipment, communication equipmeni, test and 
measurement equipment, personal electronic equipment, home electronic appliances, car 
navigation system (■Frith no vehicle control fancrions) , seat entertainment monitor for 
vehicle: and airplanes, fish finder (escept marine radar integrated type), PDA, esc 


The Sp«ial: Applications as any failure . malfunction or error of the products might directly cause any 
damage to death, human hodily injury or o th er property (Products Safety Issue) and the safety of the 
public (Social Issues) and. required high level reliability by conventional wisdom. 

Examples: Vehicle .'urahL ship control system, traffic signals system, name information control system, 
an traffic control system, surgery-operation equipment monitor, disasterttime prevention 
sy stan, etc. 

The Specific: Applicants as any failure, malfunction or error of the produces might severe cause any 
damage to death, human bodily injury or other properly (Product: Safety Issue) and the safety of the 
public (Social Issues) and ’developed, designed and manufactured in accordance with the standards or 
quality assurance program designated by the customer who requires eureroely high level reliability and 
quality. 

Examples: Aerospace system (escept scat entertainment monitor), nuclear control system, life suppon 
system, etc. 

The qualify grade of ibis product ih the "Standard’ unless otherwise specified tn this document 
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1. OUIUNE 

1 1 STRUCTURE AND PRINCIPLE 

Cokf LCD module NL1027GEC30-34R is OEUjiwsed of clue amorphous silicon dun film tnmsEtot 
liquid crystal display (a-Si TTFT LCD) pant] struct-ire sridi driver LSIs foi driving toe TFT CTlin Film 
Traorisicr: array and a backlight , 

The a-Si TFT LCD panel rtracture is injected liquid crystal material inm a narrow gap between die 
TFT army glass substrate and a coloi-dlrei glass sdbrtrate. 

Color (Red, Green. Blue) data signals 6«n a hurt system (eg. SLgnai generator, etc.) are modulated 
iota k-ii form far active luacii system by 4 signal processing bnaid. and sen: to die drive: LSI: which 
drive die individual TFT arrays. 

Tbt TFT array as an electro-optical switch regulates die amount of transmitted Ii^Iu from die 
backlight assembly, when Lt is controlled try data signals. Color images are crested by legnLrting die 
amount of transmitted light through the TFT aaray of red. green, and Mue dais. 


12 APPLICATION 


* For industrial use 


IS FEATURES 

* Long life 1 -F-D backlight type 

* ffiotl taMHB 

* Hlgb Centrist 

* Wide viewing angle 

* Fast re sponse rime 

* LVDS interface 

* Rei'Eirthle-seaD direction 

+ dbii digital signals for data of RGB Tfif 

* Small foot prior 

* Replaceable Lamp for backlight 

* Acquisition product far UL60950-1/CSA C22.2 Mo.tiOQStFl-fD (File number E1TO32) 

* Compliant vriih the European, RriHS .direcrivc £201 li&S/EU) "fr 
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2. GENERAL SPECIFICATIONS 


Display area 

mi 2-3 (ED x 22-3.096 (V} miu 

Diagonal size of display 

33cm C15.0iniclu:s3 

Drive system 

ii-3i TFT active martin 

Display color 

262,144 colors (6bir) 

Fuel 

1 ,024 (H> x 76S (V) pisels 

Pixel arrangement 

RGB (Red dot , Gran doc, Blue dot) vertical stipe 

Dorpirch 

0.099 (ED x 02297 (V) mm 

Fixe 1 pitch 

Q.2&1 (H) x 0.291 (V) mm 

Module sire 

326 i (W) *253.5 CH) n lli CD) mm Ctjpj 

Weight 

970g Ct^ip ^ 

Contrast ratio 

600:1 (typ.) 

Tfemf angle 

AJ the contrast ratio Zl 0:1 

* Horizontal: Right side 30=- £lyp.),Left side SO= (typ.) 

* Verticil]: Up side S0 r= (typj. Dotvti side 30 D (typ.) 

Designed viewing direction 

V DFS ttmdnsl= Low or Open: Normal scan 

* Viewing dim tarn srithout Linage reversal: Up side (12 o'clock) 

* Viewing dirnnon fnlh cantrasc peak DoTcn side C6 o'clock) 

* VLevring angle ivitn optimum grayscale Ct^- 222): N'onnal aids 

■^perpendicLiiai) 

Polarizer surface 

Antiglare 

Polarizer pencil-hardness 

3H (mm.) [by IIS K5600] 

Color gamut 

At LCD panel center 
50'S (np.J [against XTSC color space] 

Response time 

Tim+Taff(JQ%*—t 90%) 
ISms (typ) 

Luminance 

,4f &= 50mA ! One circuit 
■ttOedriT (typ.) 

5rgnaf rj'STfffl 

LVDS lpart 

(Receiver Equivalent of THC 63 LVDF3 4 B , THme El ec fc cuti c s Inc) 
[6-tic -digital signals for data of RGB colors, Dot clock CCLK). 
Data enable (J3E)] 

Power suppbi voltage 

LCD panel signal processing board: 33V 

Backlight 

LED Backlight type: 

Replaceable part 

* Lamp bolder set: Type No.: 130LHS36 J 

f Recommended LED driver board (Opba] 

* LED driver board: Type Ko.: 150FWD2P 

* Corresponding wiring harness: Type Ho. 15OCBL02 J 

Power consumption 

,4r IL= 50mA t One circuit. Checkered Hag pattern 
9 ,3W (typ .) 
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3. BLOCK DIAGRAM 


Host ! LCD module (Product] 1 



Notel: 

Note!: 


Relations between GM> (Signal ground} and FG (Frame ground,) in the LCD module are as 


folios. 


tiMS-FG 


Conisssud 


G\TD andFG must be c-anneeted to enstoitier equipment's ground. and it is recommended that 
ihese grounds be connccTcd tog ether m customer equipment. 
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Nabe3: Detail of brckligiu 


3 
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i. DETAILED SPECIFIC ATIDNS 

4.1 MECHANICAL iJtLIHCimONS 


.FiraiTKMr 

Spedfaukaj 

Uni 

Mrdiile "ue 

a&s ± tu rwi * ms ±o j * i] J ± cu h [D i 


mm 

Duplay area 

30t L2fc (Hi * 22H.i:-y, rV| 

hfc*t 

mm 

Wd|fbl 

OTUCIyp. 1 , I.CdOimajLi 

6 


Hotel: See -8. OUTLINE DRAWINGS ' 


42 ABSOLUTE MAXIMUM RATINGS 


pKmmdET 

Symbol 

Kir Hi; 

Unit 

kemaifa 

t-tewer sajppi y Trtiage 

LCD panel n.saul pxtisi.:,E jbsmi 

VOC 

43J to+Sjfl 

V 

- 

.nj-iji ■. toe 

si.j-jls 

.Display a. gruB; 
Note] 

VD 

-0J toVOCufca 

V 

Funcucn i b-rul-- 
Hold 

VF 

Idackl.i.'t 

f-om-aeid cune-n: 

IL 

tti 

mA 

per ccc iLircuic 

Huvaige wn periiur; 

Tk 


■c 

- 

Loenc ng temperaun: 

J-roci surface 

TbpF 

-ifiilo+'Kl 

■c 

hfcaa A 

Keen surface 

TopR 

-MjIb4 , 7£| 

TC 

t-kte4 

Kdaate hmiudiiy 
Notd 

ELH 


% 

Tai4€nc 

iSf. 

ft 

4irc 

£S5 

ft 

Strc cTiStftn: 

£3* 

ft 

(trt 

Atariuu hiuTuaiiv 
Muted 

.IK 

<L70 

Sotati 


Ta> Ttrc 

Operating ihicjae 

- 

£S,iCO 

m 

-strcsTii-wc 

Socage- jJi’.ui; 

- 

£ L3.0LU 

m 

-arc^Tiifwc 


Hotel: D0+i f -, D1+/-, D2+f-, CLK+/- 
HoteZ: MSLHRS 

Hate3: Measured at ccDtei of LCD panel surface (including sdf-bealj 

Hate4: Measured at ecDter of LCD module': rear shield surface (incLjiiac sc If -he at) 

Hote5: Ha c-DndcnsaojOD 

Hate 6: Water anaoun.: at Ta= 7C ,: C and. RH= 
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4 3 HECITIIGAL CHARACTERISTICS 


4.3.1 LCD panel signal processing ward 


fIa=25=C) 


h’arjnititr 

Symbol 

mm. 

iyp- 

max 

Urn 

neourts 

KVmer supply tillage 

VCC 

S.0 

u 

■a « 

V 

- 

supply current 

[CC 

- 

SOD 

Mela] 

ridel 

□iA 

jiVCC^SJV 

Heiratsia&ke ripple voliape 

VHP 

- 

- 

1UU 

ITL Vp p 

fwvec 

l>J'ftrtmuJ injHii ihrejfeotd 
volQge 


VTH 

- 

- 

4](M 

mV 

Ji VCM- 1.1V 
Ncrtei 

Low 

VTL 

*IL(l 

- 

- 

oiV 

Input milage sw.;,j 

Vi 

0 

- 

14 

V 

- 

ltr.iiuinf rerjiuxiiie 

RT 

- 

Lift 

- 

n 

- 

Input voha ge for 
MS Land DPS 5i: - _jl; 


VFH 

10 

- 

VCC 

V 

- 

Low 

VFL 

0 

- 

0.S 

V 

MSI. mil DPS sj,:r_jlf 


1 1- JH 

- 

- 

SB 

uA 

- 

Lew 

IFL 

-KM 

- 

- 

|ilA 


Notel: 

Notc2: 

Natal: 


Cbeetered flag patem [tiy EIAJ ED- 2522] 


Partem far ruasimm r-arre ot 
■Common mode Tallage far CVDS ieedsei 
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4 . 3.2 Eacldugbtkzup 


<Ts= _5 : C, ^me] , noc:, S'ac3) 



Symbol 

mm 

fyp 

mu 

Unit 

Kemaxa 

Fwu-ani Curran 

n. 

- 

s:\ 

5S 

mA 

- 

Kwirani VNu^t 

VL 

as 

2Td 

3d £ 

V 

Tv- +2dt 

an LL- 3D mA- '..'nt cimun 

21 j* 

- 

- 

V 

T*-*TCfc 

l : lL.- 3-D mA-' One annul 

- 

- 

an 

V 

T*- -2crC 

an LL- 3D mA-' tins a rerun 

- 

- 

333 

V 

Twarc 

ai 1 1 33 mA-' One a.xun 


Natel: Please drive mtacoDSTaDtcuneDt. 

NateZ: The abort specLBcaians sire for sac LED cited! affix backlight. 

Nate]: Tic I nmuiagce infinity may be changed dcpcudiDg on the nna: ranitisa between 6 
"lktuee. & iis iff mruiuc Died that de mncm value dLffeience amoDg the circuits be less dao 


5%. 


in 

* 

* 

* 


4.3.3 Power supply voltage lippk 

This product ivarks if die rippk vabage levels are over the permissible values at the follomiig table, 
Imt there might be umse on tic display image. 


Hb^st supply iduige 

Kipplt V/ lLjii- Nc«l 

iVIotuk an input ■.irrmn.l of print r supply! 

Unit 

VCC 

33V 

iltOO 

m'vp-p 


Notel: Hue pemhssihle tipple voltage includes spike noise . 


4 . 3.4 Fise 


Fm-miier 

Flux 

Kjn.'.: 

Puiing airrau 

Jtemirfcs 

Type 

Supplier 

VOC 

PCCliSHEAB 

KAMAVAHJ&CTtUC 
Ccl, Ltd 

2jOA 

4. DA 

Ntricl 

3-SV 


Karel: The p-craei supply's rated, cmnent diij" be more than the fusnig oineat. If it is less dan die 
fusing current, the fuse may not bias? in a shott time, and then nasty smell. srucke and ss> cm 
may occur. 
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4.4 POWER SUPPLY VQLB-GE SEQUENCE 
4.4.1 LCD paid. signal processing ward 


ON OFF ON 



* These signals should be measured at the [frmm.il of lOCtn resLsiance . 

Natel: If iSene is a vcliage vari-mcn NiQF drop) at [he risiag edge of VGC Mow 3 jOV. there is a 
possibility that a product docs not wooL due to a proceed on circuit. 

Notel: Display signals (P0+'- r D1+/-, D2+V-, CLK+i 1 -) and time do o signals (M5L. DPS) must be sec 
to Low or High uupedance, escept Ibe VAL m period (See above sequence diagrami. in older 
to avoid ibe circuitry damage 

If same of display and nrncran signals of Ibis produce are cut while mi: product ls working, 
even if ibe signal input to ii once again, it might not worn normally. If a customer stops the 
display' aud ftracion signals . VCC also must be slmc down. 


4.4.2 TF-Ti dliva board 


Xote2 


Display signals. 
Function signals 


Natal 


LED backlight: ON 



Natal: These are the display and rune-nan signals far LCD panel signal processing bond. 

Notel: The backlight should be tamed an within the valid period of display and fimcnon signals, in 
aider to avoid unstable data display. 
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4 5 COMHECmONS AND FUN’CIION'5 FOR INTEtFACE Ht.V'S 
4.5.] LCD panel signal processing board 

GN1 socket CLCD mxMe side): DF14H-20P-125H (Hre-ar Elrctnc Co., Ltd. (HR53>. 

MSE240410KE <SIH SHENG TERMINAL & MACHINE INC . CSTM» £ 
Adaptable pica: DF14-2DS-1 25C GErmr Efcctdr Co., lid. fflRS)) 


ku No. 

Symbol 

Signal 

Kfimrics 

1 

VCC 

Power supply 

Hotel 

1 

VCC 

i 

GHD 

Ground 

Hotel 

4 

GHD 

i 

UtL 

kid djia 

Hotel 

6 

DO* 

7 

GHD 

Ground. 

Nonet 

a 

Dl- 

kid d4u 

Hotel 

$ 

Dl* 

t* 

GHD 

Gioufld 

Hotel 

ii 

Dl- 

kid iluia 

Hotel 

ti 

Dl* 

IS 

GHD 

Ground. 

Hotel 

14 

cut 

kid olutfc 

Hotel 

ii 

CLK* 

t* 

GHD 

Ground. 

Hotel 

17 

GHD 

ta 

GHD 

t9 

DPS 

SdEcnom ol scan direowofi 

High Rcrane soin. 

Low or Opes: HomuAscan Noth*, Noted 

30 

MSL 

SdecLon of LVDS tnptn rr jp 

Srt C3? pm High. Ntrirft N«ei, Ncweti 


Noiel: Alt GKD and VCC urn nitml ^ should be used withra* any Dsn-connected lines 

Note!: Twist pair wires witn 10Gn ("Chafaetffii^ric impedance) should be used between LCD panel 


signal processing board and LVDG transmitter. 

Not 3: Sec TS SC ANNING DIRECTIONS'. 

Noted: See ‘43.4 ConnMtioii b*rw«-n rmiier and transmit iler for LVD£‘ 

Nabe5: TMstcmdzial ispnikd-dswii mthc prodnci , (Pull-down resistance: 5GkQ) 

Nate 6: Da not set this pin Low at Open, because Liat srilL cause display rndfunctions jY 
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4.5.2 EactlLEbtLsup 

CK2 pluj Cl-CD luoduLc side): SMI ZB-SE55-TB (I.S .T. Mfr Cb.Lldj 

Adaptahlc soclat 5HR-12V-S (TST.Mfa. Co . UdJ 


Pin No. 

Symbol 

Signal 

Rcautta 

1 

A 1 

A. node I 

- 

2 

K! 

*rt 

- 

S 

ai 

Anode! 

- 

4 

K.2 

Cwboied 

- 

5 

A3 

Anoded 

- 

<i 

K3 

i'ui-.-i-j 

- 

1 

AA 

Anode4 

- 

K 

Kl 

C’Wfc.W 

- 

V 

AS 

Anode£ 

- 

to 

KS 


- 

11 

At 

Anode6 

- 

12 

Kt 

O^edeti 

- 


4.5.1 Position: af plug and -iodset 


Real side 


CK2 


12 

— ► 


Insert direeiism 


I 


Signal processing board 


CNT 1 


20 


t 


Insert direcdoD 


L.J 
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4.5.4 Conueclimi between Deceit'll and nans outer FoeLVDS 


Host 


LCD module (Product) 


N**c2 

HO 

R3 

R2 

R3 

R4 

Ri 

GO 

□ 1 

02 

Oi 

G4 

Cr.5 

RO 
h J . 

Ftl 

FM 

R4 

R..S 

>k*4 

TIE 

Ni*4 

Ni*4 

NjfcA 

MiCe4 

Hjc 4 

Nh *4 

Hi *4 

mi:. 

VCC 

aro 

tre 

M5].fl*|»iL 


TAD 


TAI 


TAi 


TAi 


TAI 

TA- 

TAS 

TA* 

TAhS 

TB- 


TB«- 

rRL 


na 

T C- 

na 

TO- 

TR 4 


TBS 

1 QT 

TR-i 

TQXt 

Tr .31 


TCL 


TC 2 


ten 


TC 4 


TCS 


to* 


7 T» 


mi 


mi 


TTfl 


m+ 


ms 


ms 


aoerw 



ms 


) ) Hi 


xxxnj 


jjJJ 


I'Mhk.l 


I.V31S 




1 

vor. 

1 

ycc 

i 


4 

ond 

f 

DO- 

h 

no- 

" 

awn 

E 

ra- 

9 


10 


LI 

ni- 

LI 


Li 

ONl> 

14 

cut. 

IS 

□ju 

\£ 

atm 

LT 

ffhjjy 

IS 

ONI> 

19 

DPS 

20 

MSI. 




^ngu.rr fir | l.T'K |— 
Ftp^Jcrl uT 

TTHDiai l"D^4li U 


CtXD- 


!>. plkj 
pniEQKn 


DK 


Vff -l 


MS3. 


JjCD iT,lrr-Jlr-r 


IjCD 


P EnI 


■ hLDlJ 


Notel: Recommended nan-smite:': THC6 j L YE'M B 3 D (THine Ekcnonics Inc. 3 n: equivalent ■& 

Hot2: LSB (Lca-st SLgmfioun Bit) - RJQ, GO , BO MSB Most Si&oificanr BlU - R5 . G 5, E 5 
Kate3: Twist pair mm witb EXm (Ghaiacteiisric inradancej should be- used between LCD panel 
si gnal processing board and LVDS transmihei 

Nace-4: Input signal: to TC4, TC5 and TDG-d oie nor used inside die product, Vat do not beep TC4, 

TC5 and TDtKi open to avoid noise problem 
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44 DISPLAY COLORS AND INPUT DALA SIGNALS 


This product cam disp lay 262 J44 collar with 64*ray scales. Also the icktioD bc-rweca display codon; 
and kip’Jt data signals is as follows. 
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4.1 DISPLAY PGSmONS 


Hue MUmiiig catJe is due- coordmates pet pncl (See " 4.8 SCANNING DIRECTIONS*.). 
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E 


oo.o) 
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tot ft ft^ 
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* 

a 
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•* a a 

q k, vs 
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qifta, Yj. 
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-» 

* 

a 

a 

a 

a 

a 

* 

* 

■ a a 

a 

■ 14 

a 

a 

* 

-» 

a 

a 

a 

a 

a 

q ft 766) 

q 1,766) 

■» a a 

q X,766) 

■ 4 4 

q i oil, 766) 

qifta, 766) 

C( ft 7 67) 

q 1,767) 

a- a a 

q X, 767) 

■ a 4 

qifta, 767) 

qifta, 76D 


4 S SINNING DIRECTI ONS 


Tlie foLLoTrmg: figures are seen fioiu a fionl view. 


cn>,ft 

0(1021. 0) 

r'tf.mo 

ruifrs.ot 

[NHLTF 

C |0, 7hTi 

C { 1021 Tfi.7) 

DftTSTl 

I!' | l lT2I- , ’K-7) 


Notel 


Figure!. Normal sean (DPS: Low si Open) 


c^ns cjjflsa.es 

D l L LTlI- , Ti-Tj Dlu.^Ti 


XT] INI 


Note! 


c. ro, T& 7 ! 
D 1 1 OH ft ! 


cmoaa.wn 

D(Q, <■; 


CN 2 




Figure! Remse roan. (DPS: High) 


Notel: Mr^i-ni-np af C (X. Y) and D (X, Y) 

C (X. Y): Hie c-soidiiiaies af cu display posiixi (See "4.7 DISPLAY POSITIONS' .) 
□ (X, Y>: mhe daia number of input signal for LCD panel signal processing: board 
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45 INPUT SIGNAL TIMINGS 
4.P.] Oullizu of inp-jr tLjDiituiim&s 


• HDiuoDtaJ ;L£Dai 
Notel 


DE CUau trutte) 


Luplay period 


* Vexticd] a LE; Dili 
Notel 


IX: [QMa t-jhlty 


LinipJ j;, penodi 


!Hbriu»ilil ilii^iiiH isTriid jlJkLi 



t 


1 


■S-* 


Vcrbcd db|ibi% |EriihI ILi-ii 



* 


7dS 


Notei 


Notel This diagram indicates virTual signal for scl up to rinriDg . 
Note 2: See "d J J Lop nil agnal timing tlsart' for the- praise number. 
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4.9.2 Timms ctm&rtiniEtics 


Osotel, NdU 2. N’cir3) 


Hirameter 

Symbol 

cnn 

cyp 

nun 

I..Q11 

Remarks 

CLK 

l-requeaizy 

Lit 


eao 

Sl'j 

1 hfth 

ik ;iyp } 

Dun 

- 

- 

~ 

- 

KLseiiEne, t-jJlicime 

- 

ZA 

DATA 

CLKJmTa 

Sduipume 

. 

- 

BA 

- 

Bold time 

- 

l IA 

Rij£ume, htiiLtintt 

- 

BA 

DE 

HmjfajJ 

■Cycle 

A 

L<0 

2U efts 

.. 

i“ 

463* kHtiUypI 

IJQS.I 

1^44 

L^SUU 

CLK 

JjispLiv penfid 

rtfa-t 

cjQtt 

CLK 

- 

Veftul 
4 One frame i 

Cycle 

rr 

ill 

Ltltti 

50.0 

IDS 

60.U Ht »;cyp 

T?0 

Six. 

- 

B 

JJispliY period 

FPdl 


B 

- 

CLK-DE 

Sauipume 

.a. 

- 

ZA 

- 

Hold lime 

- 

BA 

kueume. EialEtinne 

- 

BA 


Notel: Dc-fiaitiaa of jjararaetm. i-s as follows 


(C— lCLTL,ti= IK, Vfc= lte 


Note!: See tbc data sheet Df LVD5 tr-ms nutter. 

Kobe 3 : Vertical cycle Otr) should. be -spwtfied ki integral multiple of Homo util cycle . 
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4.P.3 Ttipir sL&d=i 1 dnmi& tiLut 


Hrnjono. an:..:.: 


C1J1 
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•jlXi-FLSj 

icm-nsh 

ijBtL-ftSj 


^miJiWTnjuuuuuuir 


Cm did 
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■ 1 1 


DAT ; A 
4 RO-RJ 5 } 


In-rdid 

itw-nsi 


u; 2 ?i 7 7 hS 



DE. J 


lUinTUM. 





Lr-i 

* » 

It 
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4 10 OPTICS 

4.110.1 Optical dlZiaCElisriCS 


Ctsonel.S'a-.c-) 


•Fancneifir 

C.ondiU' - '.: 

Symbol 

mm. 

bff. 

mzuE 

Unit 

Vtea;unn ; 
HbWK 

- . . . 1 . n . 

1 lii-i-.ir.iiw 

Whnt jicflSMT 

ek- or. 6L- iflr, au- tr, au- or 

L 

MO 
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- 

odhTi' 

Sfi-lcf 

BM.1A 

- 

Can inn rano 

Winner !>lttk u center 

6k- or. SU 0", au- IT, St> Or 

CM 

.330 

tm 

- 


AM -3 or 
HV.-SA 

r±™i 

. rmit* umfonniiy 

Whra 

or- or. 6L- tr, au- it, au- or 

UJ 

- 

i.i 

L£3 


nut 

Mou4 
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0Jl3 
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EP.-3 
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jf OMydiiuiie 

*7 
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0J20 

0J7& 
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ictMrdmaie' 

Ri 

- 

li3» 

- 


Jf OiWfdlllElt 

Rr 
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0J34 

- 


ildretn 

i ooHdinade 

Ojl 

* 

0J4H 

. 


f OMndinat 

Gy 
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Blue 

i anndxnifle 

Bs 
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- 


jf oowdniaie 

b Y 

- 
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6k- or. &L- tr, au- ir, bd- or 
an i-initr, agaiiHL NTSt ' atcr spi-:e 
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41? 
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«. 

Keeprifi** :in:« 

While to U.j£,fc 
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5 

ms 

BM-3A 

t4cu6 

M=k7 

Slick to White 

Ict'f 

- 
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21 

ms 

Viewing aogLe 

Riigtu 

eoj-tr, flcuir.ati id 

Bk 
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MO 

- 

'■ 

BM-lA 
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Con Iran 


Lift 

eu-tr, BD-tr.cki id 

6L 

70 

MO 

- 

■ 

Up 

ek- cr.eL-d*. CKi iOi 

0U 
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MO 

- 
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6D 

70 

MO 

- 
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Natal: Tliesc arc utitifll d iflra clEii sties. 

NafcZ: McMUKOKni^OindLiLDiis aic as-fodlswi. 


T.i= 25=C. VCC= 3.3V. H= 50mA • One circuit, Display mode: XGA. Hsiiiauta] cycle= 
iy-441 363 kHz. ‘Vertical cydc- 1/tiDJQHz, DPS=Lo^ ci Open: Normal scad 

Optical ebarflccccisic! arc measured. at Lnnnoaiire sitiratieo ZOdejijk?. r.ne: the product 
worts in [he - H^tV ishju. Also mMsuieraent methods are as foLloirs. 



(PTTdUG; ■iPt'TldLKl! 


Nate3: See '4.10 J Definition of contrast ratio". 

>,'cec 4 See "4.10 J Definition of hmnmn« unifonuiiy 
Nate5: Tliesc coordmait' are found od CIE 193 1 cluomaiiri.ty diatrom. 
Natefe: Product surface icmper-amre: TepF= 32 “C 
Note?: See ’4J0J Definition of response tunes". 

NateS: See ’4 JGJ Definition of Tiepins ansler . 
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4.102 De-fimtiDiL of faunas: latia 


Tit DtHtrasl ratio is calculated br uiint ic following fannula. 


ConTast ratio (CE) = 


lizudnanaf of white screen 
Linuioanaf of Mark sce-cd 


4.10.3 Defiant an of luminznce imiiDnuity 

The- LinrnnanjCf nndfomity is calculated by usuid following fonuuLi. 

VTaii utii m LlOILaanrC fraiD ® ® © 


' jnmance ■jmicmjin," (LU) = 


Mnun LammiaijCf from ® t® © 


Tie hurrinaiKe li measured. at meal if 5 paims diown Mow. 

ii=: 

3 B+ 
t -40 

4.10.4 Definittan of rcipon.se tunes 


Hi .511 iv-'- 


i©__. 
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i 

i © l„ 

T 

i 

i 

i 

T 

I 

i 

i 

b" 

I 

■ 

i 

i 

i 

i 

I 

I 

i 

i 

i 

i 

i 

i 

i 

i 

i 


Response omc is measured at if time wben the bniinimce changes from "'white' to 'Mack', os 
'blK-t' to ’"white’ an if same icrceo paint, by photo-de teelor. Tod li tic orue when the hminance 
change; from 50% down to 10%. Alio Toff is the dime when the LtmbaDce changes fiaiu 10% up 
id 50% (See the following diagram.). 


Pi’ll lr 


RjlL 



4.10.5 Definition of rawing angles 


SrcnuJ mi i.Pctj icimii luIat I 
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5. ESTIMATED LUMINANCE LIFETIME 

Inc lunnancc lifetime is the cm: from inii&l J:jmx:xjce re hnlHumdmme 

Tbb lift am# b rb$ estimated value, and if not guarantee value. 


Coedmon 

Ln mcjifelLumi nance lirecime 
I'Lile iiQK- eiptcwFiy 1 
Mixtl, Mc«2 \.ni!- 

Unit 

1 Fn 

e-:en:.eiK£iv sibaasce 

23 - C i A cri b*MH itrii pe-rac u re irf ehe-producij 
C rjL,->: 3L- .y CTi.S.'lfcs circuit 

TOjOtO 

b 

T0"C (Surfict r^fTLB^ mirt ji screen ceratri 
c v-niinufii? coeraLAt 3L- .y oi.vttee circuit 

flUBti 

b 


Noiel: Life time fipcctiiiiry is me-au time re haLMumrioaDie 

Note!: Estimated, Lumkiaofe lifetime is doi [he value for an LCD module bui the value far LEE: 1 
ekmeotsiy subscance. 

Note!: By amhLen: smperamie. the lifetime change: pErtieuLsilv Especially, Id case Ibe product 
•woris under high temperature envijoQmeDrt, the lifetime becomes short. 
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6., REUAJ3IUTY TESTS 


Tea. neat 

Cmditica 

Judgment Mrael 

temperance and humidny 
rUperanon} 

(D *0 ± rC, RH- 'XU, l44J*KMin 
0 L'ttpJay ±lu if, 5.j£l: 


High tent pertains 
itioeraEirmj 

0 70 ± :i - C, 2*bonn 
0 Display data is, >ack 


hen? cycle 
i ^'cericon; 

0 -20±3 , C.„.Ltour 
7ei±H.7C...1bcMj 
0 Ak yc Its , 41>:>u nk yc k 
0 Display diu is black 


TheenMl >hi i 1 
ih-ctooeracon; 

0 -2Li±J‘C...j|i.fen mints 
#1 ± H.7C. .JAhnmineSj 
0 Iftkyelti, Ibanrftyde 
0 1 empe.isure inutsiiicvn note is wrtMn * 
miauier. 

No display nuituncums 

EiD 

i roc on; 

0 1 AfpP, i Alfi, ±1 DfcY 
0 -J places cm a pane* -uria-t Ncwi 
0 10 notes each places ai 1 sst inleoal 


Dint 

fUpenanctfl} 

0 Sample disc So. 1 S i by JLS-2 wh:'|] ’■ 
0 1.5 seconds; stir 
0 £ notes repeit ai L hour interval 


VUmtkMi 
ihk* operanrmj 

0 i to lOUUa. It.TtkW* 1 
0 1 miauie/cycle 
0 Sf, Y, 2 direcnoas 
0 Al notes each directions 

rio display nultunojons 
t-b pcysical denudes 

Mechanical shi'tk 
f hk* CfKHUKVn} 

0 S4mj /, tlms. 

0 i^.lY, indirect*™ 
0 2 notes etch directives 

Low pressure 

Opentmn 

0 ii 3 k Pa ■! Ju^ui nl efn u j aJ nn*de 4, l f i.tas | 
0 -2&Ti£fc-C...S4 Hours 
0 70"tli3"C...24 Ikxits 

ho display nulhinoicc:; 

NoncoeriEom 

0 1 >kHa : I'jc -vjlem v* all. aide IS .CUxn} 
0 .^Ct4 - C... id bourn 
0 *rc±s - c...24 tours 


Kotel: Display and appedianict are a he eked under oiiDDBial cmidiELOD' cquivalem no [he 


inspeetiaa c midkioDS sE defect criteria. 
Ndtel: Sec tbe folio™.; dji'jre fardifehzise paints. 
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7. PRE CAUTION'S 
7 .1 MEANING OF CAUTION’ SIGNS 

The fallowing cannon signs have very important meaning B* sure to read r 12 CAUTIONS" and 
"73 ATTE NTION'S" l 

Hue. sign has tbe meaning "hat a customer will be injured m die product Trill sustain 
damage if tbe customer practices wrong operations 

A Hue. ngn has the meaning that a customer will be injured ii ±ie customer practices 
wrong operations 


12 CAUTIONS 

~ A\ 

* Do not shack and pres: tie LCD panel and die backL^ht! There is a danger of 
breakup . because they are made cf glass. (Sheet: Equal to nr no greater than 294qls ; 
and equal to or uo greater than 11ms, Pressure: Equal to or no greater chan lP.tf N' 
i+ltiimn jig» 


7 3 ATTENTION’S 
7.3.] Handling of die product 

3 Take hold, of both ends without touching [he circuit board when the product (LCD module} is 
pidasi up from inner packing Nde to avoid broken dorm oi rtrisadjusmeni, because of stress to 
mounting parts on me circuit board 

© When tbe product is put on tbe table temnoiariy, display surface rmist be placed downward. 

© When handling the product, take the measures of electrostatic discharge with such as carfh band, 
ionic shower and. so on, because die picduct may be damage d by eiccnsstatic 

® The torque for product mourning screws must never esceed 0343N-1D. Higher torque night result 
in distortion of tbe bezel. And. tbe lengtii cf product mounting smews must be 1 23mm. 

© The producl mus: be installed using mounnng bales wihout undue stress such as bends or twist 
(Sec outline lira wing:}. And do not add undue stress to any ponon (such os bezel flat area} Bends 
« twist described above and undue stress to any portion may cause display mans. 

© Da not press or rub on the sensitive product surface. When cleaning the panel surface, wipe ii with 
a soft dry cloth. 

© Da not push « pull tbe interface connectors while the product is working . 

© When handling he product, use of on original protection sheet on the product surface (polarizer] is 
recommended for pro tec don of producl surface. Adhesive type protection sheet may change color 
or characteristics of the polarizer. 

© Usually liquid crystals dent Leak through the breakage of glasses because of the surface tension of 
thm layer and the construction of LCD panel, But, if you contact with liquid crystal by any chance, 
please wash ii away with soap and water. 
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7.3.2 Environment 


© Da ocr operate or stare eh higb temperarare, high humidity, dewdrop atmosphere or cononve 
gases Keep the product in picking Ira. with antistatic pouch lu room teraperaruie to avoid dusts 
and sunlight, when '.■sarins the product 

© In cider to prevent dew condensation Declined by temperature differ™™ , die product packing bos 
must he opened after enough cine being k& under die emtironmrnt of an unpacking loom. 
Evaluate die storage time sufficiently because dew condensation is affected by the emtironmental 
temperature and humidity. (E« o rrnu e Died leaving time: 6 boars or more wilb ihe original packing 
state after a customer reserves the package) 

© Da not operate in high magnetic field. If not. circuit 'hoards may be broken 
© This product is not designed as radiation hardened. 


7.3.3 Characteristics 


The following if eons ore neither defect: ocr failures. 

© Chanciensrijc-i of the LCD (such, as response nme, luminance . color uniformity and so an) may be 
changed depending on ambient temperance. If the product is stated under condiuon of low 
temperature far a long nme, it may cause display mura. lb tiiis case, die product should be 
operated after enough nme being left under condiuon of operating temperature . 

© Display mura, flicke nng , vertical streams or tiny spots may be observed depending on display 
patterns, 

© Da not display a fried pattern for a long time because Lt may cause image sticking Use a screen 
saver, if the fisted pattern is displayed on the screen 

© The display color may be changed depending on viewing angle because of the use of condenser 
sheet in the backlight. 

© Optical characteristics may be changed depending on input signal timings 
7.3.4 Others 


© 

© 

© 

© 

© 


All GND and VCC terminals should be used without any non-comieeied liner 
Da not disassemble a product or adjust van able resistors. 

See 'REJOICEMENT FOR LAMP HOLDER SET\ when replacing lamp holder set. 

Pack Ibe product with the original shipping package, in order to avoid any damages dming 
tmspo ration, when returning the product to NTT for repairing and so on. 

The information of China RoHS ditec cbe sis hazardous substances or elements in this product is 


as follows. 


C&irii jtahS direcn « in ^iiimunce? or tkmtrr. 

Lead 

I'Fb) 

hOwiciirv 

lUjl 

'Ltadmiiun 

ltd) 

rltu'i alen: 
Chroavimn 
(CtVEJ 

ftjljtcnnmjjxid 

Ehphen^ 

[PBBj 

Pcrfybfurmruiieil 
IJiN-en',1 bL-ers 

<P9UE) 

X 

O 

O 

O 

O 

O 


No tel: O: This iodic ate s that the poisonous or harmful material m all the bomogem-ous materials 
for Ibis pm is equal or below the limitation level of SI'ni36j-20M s tan dard 
regulation. 

X: This indicates that ibr poisonous or harmful material in all the homogeneeus 
maictials for this pan is above me hmitation feral of SJ.T11363-20M standard 
regulation. 


☆ 
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